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(57) 

C^S] ^^©-gCSrg^A^it bid-So 
[(Sft^g] 5 ft K j8*$f Pg&f # 6 £: &'Xfe 7 £ 

Esr-So «M£ 5 ft c mm'X*imts.*f>m&%*f8.mit 

LTMtfLTZ d tJCck 0 5 ft \Z^n^W^%(D 
SPCD^g^la 7 IC <=fc 9 # X L T AffceMM*^ * 



S 2 




N 



im&m i ] mmmftiz&'Xfe&mw. Lfzxi£&Xj£ 
f&mmmmMmMiz&^T, mMmmzsmxtimtz^ 
m&%*r&mitvTWf&Tz> z\nz£ K>mm-£?i\z&tf 
z>^M&m.<Dmmz&mftm$:btzi±. mm^izm^ 
ztif£-&<D^M&%.*&.xmz£ k> mx LTik^ei 
mm&n tmfcmzm o <D^m^%^mm^ t> ■? -zm 

'A&mxmMULib. SmxmMitLtbZtiZ^Mfim 
^4E#ttTt^5 J; 3 lz&xmm&mi£l,f£X1Z£.X 

&.i$.mmm\Kimmm. 

l hj£&n mmmiz&*9? 
ncttio Tft&m&m \z g mx^mt^m^n.^ 
mfcVTi&&^&tmzffi&^n\zionz>^>m£i%(Dm 
mz&mfti5&'br£-&z>£o\zistcm3im 1 \zmm<z>x 
^x^mm^mmm. 

[if#K3 ] ±IBT(EM^f5(^2 OA'—- te> 
if #3! 1 Kte«S©*:fc,6*^j£JI^ft8*t8!I5. 
[if JfSg 4 ] ^e«*KfiH*tfTfen& V » <£: * tt g * 

1 1= «t o riMrt tc g ih'c^n&ccTa^K **jifls u 

ffiftm&hK.n. smxmm2i*z>'< i g-vte 
t > & * k \$nmfi*tftfr *>m*ir#>Mm&<&ft-rz>£ 
o izvfzmxm 5 izt&m<DXfc&x&f3Lmtemtomm 

[■1*317] TO#»*e«***^^*TrfcV»i:# 
J; 5 \z L-feif *31 6 icfHm©^ 

[if 8 ] niig©3f &{&Hffim<DWfcmmiz 

?»f fi'j©ai(E^«{c tb s £ # iz^m-sm. & e «i*c*is^ $ 
&z^%^tji^hwmt<nzm#m6\zmm<DXK£LX 

^ >«S«-©^-^^ >flB*«S5 < Snsif #3! 5 tcfBSc 
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mm<n*>7 5> >m&£ik2-&z> «t 5 1- u^if #31 5 ce 

[if #31 1 1 ] *W±K*ViT— 

[if#3U2] ^^fttC^tS^Tg^cajggt;:^ 

[tf#3U3] ®M^falZl&*?*>timfrt>tzZ>t% 

■t tr 9 >«RA» £ ft 3 ^ig^H £ Jgfirr 3 J: 5 \z L felt 
#31 1 2 ££tt<Z>*^*^«flSttrtj|!RttH. 

1 4 ] mm-zknxz-g, 1 cD^^p»st#$riBg-r 

*4t#*JMib. ^2<D«Si|sfi«W#*^{S^-^ ; S'>^ 

f z as ^- ^ ^ >«s^ s ft ^ & UES-r «t ^ \z b 
fc« i 3 iz&mcixit&XjZf&mmm&iMmm. 

limm 1 5 ] «r©»®ilSrt 

5 «t 5 tc bfcMf 1 4 RllH«Oj*C5fE^iAc5C«»*«Srt 

[if #3! 1 6 ] -«©H^»sa#**ift3-8-*'*S 
i * (Ct4«aftart Cfi*ir ^ >«S^ <=, ft s ±^»^?i^ 

zi±z^^te^hz\z\zmm^teiz&*??>Mmfr 

eft-5^?l^Sr^EE-r-5«fc5tCUfcif#9ll 3 »CflH« 

[if i 7 ] : FB^&e»iWB*S3-H-*'<#-rtt 

t J t # tt«S«|^rt (CifiS^- ^ ^ >*8»* ft 3 i^R^S 
^•*$r^fi£-r^> J:o \z X^tcmim. 1 6 ^fB^OA^^c 

[0 0 0 1] 

nmmmzmtz. 

[0 0 0 2] 

£-&<Dmm*tzt~%\zm5tvx^mei%.*Mf&\s. a 
^. #.^-eTM-&5Lrf&mxi£isisbt>n, cnfimmt 
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[0003] *z.^mmmmzmmm±>-*)-£&'X&i: 

Tit* t # ic^S^^ik^tc <fc 0 L tb -5 
.tstLfcT^ — tf^aw^i^anr** (HM¥2-i 

4 1 64 8#&$8#i?) . 
[0 0 0 4] 

mMt&^T>bmmmiKi<D&j]&£zfiMmt)mmiz&< 
<t z&xxmzj: -p TS£**«s*s-a- b«e>* <t 3 k it 

US. 

[0005] £z.*>-e&mx&£.vz>t±.m<Diia< ; y 

*>{ft>m£.\s* #a©NOx 

t j: s tt® v >iwt mm&Zcm l. o t g 

*>;/*>J;tf#fi©NOx £f^31£S;r<!:&< 

&Sl*l$;«iliS£#S C £*>*T£S. 
[0 0 0 6] tu5Tgf^«i^Uifci:fl:yy + 

It L 6 *tS ^il^,©» t ftBttftlQ tcfei? L T V> -5 . 

ip*>> ^m&^m*— mzmmitisibznztmmv 

x #5E£-rs fcfc'U £©«£-B**: 

s^g^sa^-f its t««**oifii±»4»M*Tr 

ffid^SETS. 
[0 0 0 7] IP*,. J >y^r>y*ck^#gONOx ©3§ 

* t> o TTfiWI* § S*SS*iS * *f S «t 5 tc -r S 
&6#t&S. 



[0 0 0 8] 

[^)§S:»ft-r^fcJ6©^g] ^-ciTi#g©%Bj-e 
(4. mfemftiz&xfezm&vfzXte&xjZs&mmMte 
mmmz&KT* Bm^iz^mx^jm^m^m.^ 
mit\s^j&&^&z.h\z&r>m®&n\z&\ifz>^m&% 

«Htb4?K &mxm®;it:Lsbt>tiZ>¥M&m.<D%l-ktfJ' 
[0 0 0 9] 2#@ro^^-rf4l#a©^(cfel,iT. 

tmasff mm\zi&.-*vz >mmzm.m-rz> z. t {c=to 
s tmzm&mteiz&ttz^M'eifs.nmmz&mftiBZ: 

fefcttSiifcLTH*. 3#a©fglJHTt4l#g©fg 
•5. 

[0 0 10] 4#e©^T(41#S©^(C*5(,^T, 

5#S©^HJTl4lSS©^^{r*3V^T, JIBttgrtfcft 

{fc^SJ^tCbTHS. 
[0011] 6#B©^^Tt45#a©^tC^3liT. 

ii\ ^JB-&a*e*^c*S«i^-B--5^-C*:Vii:#trf4«S 

[0 0 12] 7#g©^^Tl46#gC0^^(C43ViT. 
^fi^ft « S » jWKfll6-r ^ * T » V i i # \z 

fig-TS<i:5(cLT^^„ 8#S©^iq-e«6#g©^ 

tr*3^T. ^s©aiG?i^sr{g;ft^!i©iie®«tia;m 
^dij©ae««ir»fijb> «M©iiii«ji*<isft^fl!i© 

3«E«« »C * * t # »4-»<0 ^H^Sl * B *iW(8«lS S 

■&^^#T*«.i*u»f$n. «gi©ae«^ii5ft^ffiij 

[0 0 13] 9#e©^B^^(i5#i W ^^{-43ViX. 

^>ffi^s<$n^. i o#a©^BjT{4 5#@©5!Hj 

IC*5^T. <£*^^>^<!:iii^-i7^>^©fg^#J^ 



(4) 



^2 001-254660 



[0 0 14] 1 l#B©5BW-Ctt5#B©56Wt:*«ri 

•5. 1 2#@(D^HJ-CHl#g(D^^tC*3^T. 

flJ^-fefe-ti-^ J; a \z UT^S. 
[0 0 15] 1 3#B<0»MT?ttl 2#S©5!Wtrfel> 

man- « t *K*jft«rt©jSi»c«y9 <o tzm*? 9 >mn 

*Sfc*^S£«L*#J*T*«fc'3KUT<r»*. 14#B 

J; Ofc^rtlctt 

5 ffiSSfTtl *» S tlfc K * * * > JR«. 
K <fc o Tjtt jlcttM 0 fc 9 9 >m&ft £ 13. 2> ¥M&ffL 

[0 0 16] 1 5#ecD^B^"C:ttl 4#lCD^^(C*5li 

* a$ssi a ** •'<* * k t4«BM& iz 

[0 0 17] 1 7#BCDfgim:tel 6#a©^^tCfeti 
[0 0 18] 

mwvnmvmmi m i *±cna 2 

£nS2CtSf©fl!lffi»r®0£^LTV>«>. @2 4#It5 
t, 2B>'U>^D7i', 3li->U>^7F. 4tt 
fcfX b >. 5 i4j!Ktt3. 6 f4-> U >^ >y h* 3 ©|*|M® 

K 1 0 1 1 h Sr**^ 

To 

[0 0 1 93 Hl*«fctfla2«r#WT*t» ©St^-N 
9»4#f*ST*!R»K«l 2^lW-y^>^l 3 tc 

a&an, -y— 1 z\m.%?>? v 1 4*3«t?>*x 

770-/-^ 1 5^L-TX7^ 'J— 1 6K»|g£ 



n-5. h 1 4fo\Z\-&7,=T»j'7 : fi-*? 1 7tC«kO 

h 1 1 «#fiv-*;p h* 1 9 t^LTft* 
g2otca«s$ns. sfc, igTrMn9tt- 

1 3 (KTEGRt»t) 
j!S§2 1 ^bTS^tca^Sn, EGRi§?&2 1F*9»C 
tt«»Wfl5£EGRtt»#2 2 *tiSS$tX€). 
[0 0 2 0] ^tt*4t#6t4*4&ttrr«j|RfWrefM 

2 3 ic»san. &«Rtttti&iMB# 2 3 \t^-n 

©*8»D-»f— A, Ut5t$-53^>1/-;W2 4, 2 5tca 
iSan^o n^E>l/— ;U2 4^(4j^SfSf^>^2 6F*5® 

2 7 4^lTMSn, n^E>U—;i,2 4|^lCtt«&an 

^i£*i7 ^ >mm*&tenwi&mwft 2 3 

-5. zi^>u—)i'2 4\zitzi±>u—)V2 4te<Dmmm 

^ttJ-r^fcis6©^ffi-fe>-y-2 8*»«t«W6tU «6& 
BE-fe>-y-2 8©ffi^^#^So*ViTn ; E>b— JU2 4|*J 
®^!|Bfffi^BSj^ii4ffii:^:-5J;-5(c*K!|Bf^>y2 7 ©P± 

[0 0 2 1] —Jj. 3^E>U-JU2 5F*3^4j»f^>^ 

2 9 fo<D&*&?>mn*mmfflw&<Dftmm.nj&ti.M 

m-&>73 0 ^LTMSn. IHE>U— ;P2 5l*|lC 
#t$&$nfcii5*^i5'>^*i&^!(Ef^$!lffll#2 3('« 
$S^n5. U^>U—)V2 S\Z\tZl : E>V—)V2 5^\<D 

n. «^ffi-b:>t}-3 i<Dmt>mmzm-3^Tn^:>u- 

)V2 5rt<D^ifSHE^B«^ffi ( t7^c^J;■5tCj^!(S^#>^ , 

3 0 ©ttHHfo&tfmWStt*. 

[0 0 2 2] ^^«^S!IW*2 3t4ffi*;5'^>*S^X 

•5. h4 0»45 ; ^;Wn>tfi— 

7^0. K^T(P]ti/N*X4 1 IC<fcoTH^fCg;^$nfcRO 
M (ij— K*>'J^.^EU) 4 2, RAM (^>^AT^ 
•feX^^E'J) 4 3, CPU (T-r^D^D-lr^U-) 4 
4, 5*3j;y:tti^#-h4 6 SrjyrT-5. 

I77n-^-^ l 5(4©A^»»f'it0iJLxfcm^mjEE 
Cl©tti^«ffif4*f^-r^AD3E^gg4 7 Sr^ 
LTA^J^-h4 5fCA^J$n-5o S^«2 0(Ct4^ 
Jt-fe>ii- 3 2 j&tlRttW-Sft, i©^J±-fe>-9- 3 2 ©iJB 
^m^f4^T-5 AD^m§§4 7 ^bTA^J^— h 4 
5{CA7jan-5. MtCA7J7p-h4 5(C«&^ffi-fe> 
•y-2 8, 3 1 <DtiiJ}mm**:*ttfc?2>AT>&mm4 7 
^bTA7jatl^>. 

[0 0 2 3] £.tc. T^-fe;^^5 0tCf4T^-fe;U^ 
^JU 5 0 ©Bgj£*-«L (CitML,fetB^J«ffi^^-r^ft 

f-t>-y-5i«sn, ft^-t>-y-5 i©aa^j®ffii4 

AD^#li§4 7 ^UTA**- h 4 5 K1A7J 
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»j£-r * w&igB& 4 8 zft Lxmnmstft 6 , 

7. hMdWffl^f yy*-^ 1 7, EGRfM 

»#2 2. «BfttKttft!W#2 3*i«i»#>y2 7, 

3 oKttttsn*. 

[0 0 2 4] H3HimMIQl, Q 2 , Q (=Qi 
+ Q2) , 0 S 1 . as 2, tttf^TPtffl 

0 El, 0E2*J;^«£5rtfc;fett*¥^3!^JtA 

;l^£^LTt^-5. 03^e>t3^-5«t5fCg^ch;l/ ; 5'L 
#Li J:D*>fiHt*»ctt£Ettffa*«i<O0S2*>6 0 
E 2 ©|WK*Vvr»PMtt*Q 2 j&tfrtoft*. 

s ifr*>dE i<Dmiz&^-T:mi®g<Dmm<mttQ iha 

fft>n. ^Vi-CffiiSffS*^CD0 S 2^e.0 E 2CD^fr 
*V»TSB2l3Bfi!)j|®|BWttQ2 3Wx*5n*. CCDt^tC 
fc^itA/Fte'J-><!;£e-DTV>3. SgthJI^Lft* 
L 2 «fc»5fc:fcS^fc#»cttft*fT8inaB©0 s i^<=>e 
E 1 ©raJC^ViT«SWS**Q 1 *«frt>n-5. ^©<h#{C 
ttB# h;i/f L*t«V»««T?l*3pi^ffl*8JtA/F«f J — 

A/Ftf«3||£jKJfciSft. HjRhJI^LageiCilKfc: 
S LVmtBKtt A/ F *« U y 3 1 1 5 
[0 0 2 5] 02ttg*H^L#Li (03) iOfe 

IfX H>4(73M®±IC«^-V £tV 4 a*i^$tlT43 

WW^ns. C©l)sHi+t fcT5V 4 a ©jlliffi 
\z «fc D fgft $ nT,&**£ 7 C (6J -e-n C X&X 
&7 (nmviz^M-it^LG&MtfL-znz. ^X'Z\<D^m 

&mGii&Xfe7 lZ<kK>WXli:lslsb*>tl2,<, BP*., 
[0 0 2 6] H9^LfcJ:5tCg*h^i7L^Li 

tL2 £<Dmtz&2>tg\z\*-mizftvxmni&&t&ft 
t>nz>. z.<Dm-t. <&%.nmwmizftt)tiz>miimma) 
mmm.%iQ 1 cioriKis 5 ft£iwtB**bWMK3 
ns. •£^xi£mnmmmzftfrnz>m2mm<Dmmm 
mq 2 cioTMtt 7 m k> \zm.mum&.<D^M-&n.tf 

<=>*"u z.comik'xmz^-Dxmmm^m.f}mm^vtt>^ 

[0 0 2 7] B*h;^La«Li iOfe^f^i: 

#c«0 3 \z7H2ftz>£o\zmmm. 5 wc^u 



5 JWRtt^ton*. jW3. 

4 ic^sn* £ ^ cm* mi^ l tmmm^N iz& k> 
[0028] mz*mmz£z>&m'X® i mj]miz-z>^x 

K9iT*. *»WKJ:a!B.l*IS«Tf4iKJWB«i3fl«fft> 
flteftPj&totfc 7 \z <k 0 L ib *> nx**ei«» 

n%£o\zMHmtttmm&£zt&xmm*i&iz.tznz>. 

[0 0 2 9] &i5, *5£W\ZjS^Xf&* {7 pymiftii^ 
^©IJJ I S K 2 2 0 2©Mi;<k51/^a7-^ 
V'J> (2^-) ©*^>«©THMB8 9 «fcD 

>*8^tV^©ttJ I S K 2 2 0 2<Dm,mz£Z>7)r>7 
?>m8 9Kk±<DmnX$>r>X. MitfyUSJA^V 
■J> (1^) ^im^a^— #VU> ( 2 ^) 
T^S. Sit. £(.TtC^^.^^(c<J;^3ISS^J{c*3Vi 

^*>»$*5 0&>T<D&m$:m<*l>X^2>o 
[0 0 3 0] 05 (A) «*M^(CJ:«)^(CJ:oTS 

mxmmfrftfrnx^z>£%<DmM<iimdQ/d e 

VX^Z. &*5, 0 5 (A) IZte^X I g«^Kf^Sr 
^LTV^. 05 (A) (C^^n^i^tC I glCiJUT 

iTli*SM$dQ/d 6 tfVcMm l$> -5 IC JL# U 
C « F^tt^ik^ 7 {C d; 0 »j>c 2 nfe<£^-i7 ^7 

^TDCMCSt5i:MMfdQ/d 0*^^tCJi 

[0 0 3 1]fcTPiT, 0 5 (B) IZ&^X&Xm I 
g^e,fi^*^dQ/d6> *t^jS tr ±# L « C * -s ^ 
C t *-CIZ«S^La?>e.n^:^Jl^WS*fiJ^^^ 

5§^dQ/d ew^t^UT^t)^ 06{Ci3ViTfiS 

mit±^m.^m.^x^mmm^Ltbrz.m^mvx^ 

[0 0 3 2] i»c*3We»T*Kttl«IBI*SLx. j-u&m. 

fimmztttuzt£2>i,ziix&v>&mftm\z.m< ^-s. «e 
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iztetemmm&&< as. mmmts\^<t^iiwm\h 
jjtf&T-r2>tctb\zm¥+mnm.i>m*.-rziSfr <o t& 
<. mzmmm&\z&n*mm^ < £7Z.t.t£ttit>\zv 

l tcmn^. \mm? ^xxm^m vuwctbiz^&co 

[0 0 3 3] L;frLa#606tC*^T*i8rc^;£ns 

&?\zmMi)mmz%m^zhmm\£t!tf$\±--?z>*Lisb 
izmnmmmwi&.mis. w.\zmm^%t^tnt>\z h)v 

m?n&mM&miz&^TM&itL!t>ibtiz>i l z-?<D^& 
&m.rfgm'xmMtf£. cnimsbrmmmizmm^is® 

£ttS©T*j^HC«|S£fi«®ae>T4>a<as. Z.CO 

j: v \z us its tmmmmmx-r^ t 

< as t^5X2tS.m&&mT2>. 

[0034] z\(D^3iz^mxmmtx^fs.m^mv 
T^z>-t)m^gmxM&*:£.v2itz>iim7 <a> \z 

7K2n%£v\zj£M3imdQ/dd<D¥->7tfX%<U 

*>tfiim$L~tz>z.}i\zt2.z>. ft-3T&mxm&*±c 
£ -&s \z it %mM£.m d q/ d e <n m— v av > 

[0 0 3 5] HP'S. Kft^tfttlJMttlstt 
T * 9 Vf) )UDMtfi& Ktlltlttt \Z g S £ U , % 

[0 0 3 6] 08 (A) tt«M5l*l©i*Cfig8 0 

cc, looot, 1 2 o owzttTz&mikmtmiBi 

x t^jg^ftWHSSJfcif' <h©W^©*§lB§0£^L.T:l3 
9, 0 8 (B) ©:i-4^>tt0. 5 

o , ioo c*rrs sf^fcinm t tfii^oai 

Jttf<h©l5fl*<O8lBS0£*LT<,>S. 0 8 (A) , 
(B) *»5S«Jt**«l. OOt*. ffl-6£S»t*8»i 



^ftis^j cast ia«affift *& & s tz& \z ^»tsm/fl 
&m ts n. omanc & s £»N&jm«aub« »c 

n»i»ti*sa*e»i*c3in«pm r ba< as. 

[0 0 3 7] Kff^H0®a*#ftt*ni£Xv> 
sg^a©^*^****-*-*. £6-3x0 8 (a) tc^ 

£ tlS <fc 5 ic j8S«fe£ 5 1*3 O&fttfffi <ft«Bt*i **3 

teas. !6oTj|l8»o*Jr^>ffiRON*«/ha<a:*a 

[0 0 3 8] ST, «M^5ftKia»fc^iBte»JW§M6 
2tl2>L^m-&m$i£<D&ft\ZiS^Th^m.ttrl>\*£T 

ft (c S *>kii- L tb tlS . U*^a*< £ £^?S^ 
L, Sf< Lty y3r>if&$££.'T : hZ.t.\Zf<S;Z><, 

[0039] z\nizttLT*mwiz&\,>Tf&mmm*n 

t>nT^Z£&lZ\Zm9lZ^2?l2>Jio\z£.Xtk7 COM 
0 K: lM8S^«G*«»Jsfian, 0 9 \Z7ji2tl2>M-V\$M 
mm 5 (*3(C*5ttS?-?g-&fti(73jgSD«0 9 CDfl^DT^ 

[0 0 4 0] ^coi-pfc^jl^ftajaatbi/j^mf'/h 
*<ft«iH8 (A) . (B) ^eto^SckplC#^S 

nmm t tf&mzm < a s . -=> t*s#63S 5 © 

^jl^ft^S»^L, »f<bTJIKMfta5 0(fiC!>«*»6» 

S. ^roi^tc^jg^rftdW^M^feoTll^g*^ 
s<hM^5rt©ffi^±#7j^itiasfc*tcy 
^%^bTe.<as. sn^> g»^^^^u:$-a-T 
y ■y^>^*^^baiij:a ic-rsfefetcfs^ji^-ft* 

asutv *>tn*±c-rq, < as. 

[0 04 1] a*5. '©^-grS^a' ttt^/l-grftcDS 
«DtC^^*itfc-&SC:<i:TS.O. «£-pT^jg^ft 
©iSSD tc^P^^**^ U s (S 0 7 JU o triads 
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^oxwaiLfcj^Kisfifg^dQ 

/d0*ti7 (A) lc^^n-5ct-5lcy •y + >^5!3feEE 
(B) CiS*n*«t5K:JEISJiJ&IRTDC«fc*ViTJ» 

£/Js$< L75v^*^HC©fg£S£'>ft<T£Kte^< 
ifc^B^m©i*;W85*S»J^ftf5fi:2 0A--fe>b£A 
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(54) STRATIFIED CHARGE COMBUSTION INTERNAL COMBUSTION ENGINE OF SPARK IGNITION TYPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform self-ignition combustion of a part 
of air-fuel premixture. 

SOLUTION: A fuel injection valve 6 and an ignition plug 7 are disposed in 
a combustion chamber 5. Space distribution is effected on concentration 
of air-fuel premixture in the combustion chamber 5 by generating self- 
ignitable air-fuel premixture in the combustion chamber 5 through 
stratification of the air-fuel premixture. After a part of the air-fuel 
premixture generated in the combustion chamber 5 is ignited by the 
ignition plug 7 to perform flame propagation combustion, remaining air-fuel 
premixture is self-ignited and burnt, in order, with a time difference. An 
ignition timing is set so that a ratio of self- ignited and burnt air-fuel 
premixture exceeds a predetermined lower limit value and is below a 
knocking generation limit. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the jump-spark-ignition formula stratification combustion internal combustion engine which has arranged 
the ignition plug to the combustion chamber Spatial distribution is given to the concentration of the premixed air in a 
combustion chamber by stratification-izing the premixed air in which autohesion fire is possible to a combustion 
chamber, and forming it in it. After lighting a part of premixed air formed in the combustion chamber by the ignition 
plug and making flame propagation combustion perform, autohesion fire combustion of the remaining premixed air is 
carried out one by one with time difference. The jump-spark-ignition formula stratification combustion internal 
combustion engine which is more than the lower limit as which the rate of the premixed air which carries out 
autohesion fire combustion was determined beforehand, and set up ignition timing so that it might become below a 
knocking generating limitation. 

[Claim 2] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 1 
which gave spatial distribution to the concentration of the premixed air in a combustion chamber while stratification- 
izing the premixed air in which autohesion fire is possible to the combustion chamber and forming it in it by arranging 
a fuel injection valve to a combustion chamber, and injecting low octane fuel at least from a fuel injection valve in the 
compression stroke last stage. 

[Claim 3] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 1 
whose above-mentioned lower limit is about 20%. 

[Claim 4] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 1 
which does not carry out autohesion fire when flame propagation combustion is not performed, but induction is carried 
out to the pressure and temperature rise of a combustion chamber by flame propagation combustion when flame 
propagation combustion is performed, and autohesion fire combustion produces. 

[Claim 5] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 1 
to which it was made to change the octane value of the fuel supplied to a combustion chamber according to an engine's 
operational status. 

[Claim 6] A fuel injection valve is arranged to a combustion chamber. Spatial distribution is given to the concentration 
of the premixed air in a combustion chamber, while stratification-izing the premixed air in which autohesion fire is 
possible to a combustion chamber and forming it in it by injecting low octane fuel at least from a fuel injection valve in 
the compression stroke last stage, when autohesion fire combustion of a part of premixed air should be carried out. The 
jump-spark-ignition formula stratification combustion internal combustion engine according to claim 5 which injected 
the high octane fuel from the fuel injection valve when autohesion fire combustion of the premixed air should not have 
been carried out. 

[Claim 7] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 6 
which formed homogeneous premixed air by the high octane fuel injected from the fuel injection valve when 
autohesion fire combustion of the premixed air should not have been carried out. 

[Claim 8] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 6 
which divides an engine's operating range into a operating range by the side of a low load, and a operating range by the 
side of a heavy load, is judged that it should carry out autohesion fire combustion of a part of premixed air when an 
engine's operational status is in a operating range by the side of a low load, and is judged that it should not carry out 
autohesion fire combustion of the premixed air when an engine's operational status is in a operating range by the side 
of a heavy load. 

[Claim 9] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 5 
with which the octane value of the above-mentioned low octane fuel is made high, so that an engine's demand torque 
becomes high. 
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[Claim 10] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 5 
to which it was made to change the octane value of the fuel supplied to a combustion chamber by changing the mixed 
rate of low octane fuel and a high octane fuel. 

[Claim 1 1] The jump-spark-ignition formula stratification combustion internal combustion engine possessing a 
manufacture means to manufacture the fuel of a high octane value, and the fuel of a low octane value from one fuel on 
vehicles according to claim 5. 

[Claim 12] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 1 
which also gave spatial distribution to the octane value of the premixed air in a combustion chamber as soon as gave 
spatial distribution to the concentration of the premixed air in a combustion chamber. 

[Claim 13] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 

12 in which the premixed air which becomes a circumference of the ignition plug of a combustion chamber from a 
high octane fuel while forming the homogeneous premixed air which becomes a combustion chamber from low octane 
fuel was formed. 

[Claim 14] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 

13 which possesses the 2nd fuel injection valve for supplying fuel in inhalation air while arranging the 1st fuel 
injection valve to a combustion chamber, forms the homogeneous premixed air which becomes a combustion chamber 
from low octane fuel by injecting low octane fuel from the 2nd fuel injection valve, and formed the premixed air which 
becomes a circumference of an ignition plug from a high octane fuel by the high octane fuel injected from the 1st fuel 
injection valve in the compression stroke last stage. 

[Claim 15] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 

14 which injected low octane fuel in the exhaust gas which should possess the EGR system for making exhaust gas 
recycle in an inhalation-of-air path, and should be recycled from the 2nd fuel injection valve. 

[Claim 16] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 
13 in which the premixed air which becomes a combustion chamber from a high octane fuel when the premixed air 
which becomes a circumference of the ignition plug of a combustion chamber from a high octane fuel should be 
formed and autohesion fire combustion of the premixed air should not be carried out, while forming the homogeneous 
premixed air which becomes a combustion chamber from low octane fuel, when autohesion fire combustion of some 
gaseous mixtures should be carried out was formed. 

[Claim 17] The jump-spark-ignition formula stratification combustion internal combustion engine according to claim 
16 in which the homogeneous premixed air which becomes a combustion chamber from a high octane fuel when 
autohesion fire combustion of the premixed air should not be carried out was formed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a jump-spark-ignition formula stratification 

combustion internal combustion engine. 

[0002] 

[Description of the Prior Art] When fuel injection is performed in a Diesel engine, some fuel evaporates immediately, 
and forms premixed air, and it is made to distribute the remaining fuel in the form of a fuel droplet by the combustion 
chamber. Subsequently, premixed air carries out autohesion fire, this serves as a heat source and the fuel which 
evaporates from a fuel droplet is made to burn one by one. That is, diffusive burning is performed. In this case, since 
explosive combustion will arise if the rate of premixed air increases, ****** rises rapidly, and they are a lot of NOx 
(es) thus. It will generate. 

[0003] Then, arrange a combustion-pressure sensor and an ignition plug to a combustion chamber, and the rate of 
premixed air is searched for from the detected combustion pressure. When the rate of premixed air increases more than 
an optimum value, before it brings ignition timing forward and the amount of generation of premixed air increases too 
much, premixed air is made to light by the ignition plug. When the rate of the premixed air at the time of ignition by 
the ignition plug becomes less than an optimum value, ignition timing is delayed and the amount of generation of 
premixed air increases to a moderate amount, the Diesel engine it was made to make premixed air light by the ignition 
plug is well-known (refer to JP,2-141648,U). 
[0004] 

[Problem(s) to be Solved by the Invention] On the other hand, autohesion fire will be produced if the pressure and 
temperature of a combustion chamber become very high to a degree also in a jump-spark-ignition formula internal 
combustion engine. However, since the whole premixed air will burn at a stretch if autohesion fire is produced in a 
jump-spark-ignition formula internal combustion engine, the pressure and temperature of a combustion chamber rise 
rapidly, and they are a lot of [ as a result knocking not only occurring but ] NOx(es). It generates. Therefore, it is made 
not to produce autohesion fire as much as possible, and is made to make a gaseous mixture burn by the ignition flame 
by the ignition plug in a jump-spark-ignition formula internal combustion engine conventionally. 
[0005] By the way, if autohesion fire is produced, knocking will occur like ****, and they are a lot of NOx(es). It 
generates. However, if combustion completes the combustion by autohesion fire in short paddle time, therefore it 
produces autohesion fire combustion, its thermal efficiency will improve. Therefore, knocking and a lot of NOx(es) If 
autohesion fire combustion can be produced without making it generate, an internal combustion engine with 
practicality with high thermal efficiency can be obtained. 

[0006] By the way, when autohesion fire combustion arises, they are knocking and a lot of NOx(es). It is dependent on 
the amount and burning time of premixed air which carry out autohesion fire combustion whether it generates or not. 
That is, when the whole premixed air was made to burn by breath, as it mentioned above, they are knocking and a lot 
of NOx(es). It generates. However, if autohesion fire combustion only of a part of premixed air instead of the whole 
premixed air is carried out and autohesion fire combustion of the premixed air is moreover carried out little by little 
with time difference, the pressure and temperature of a combustion chamber will not become so high, but they are 
knocking and a lot of NOx(es) thus. Generating is lost. However, if there are too few amounts of premixed air which 
carry out autohesion fire combustion in this case, a lower limit exists in the amount of premixed air which cannot 
expect the improvement in thermal efficiency, therefore should carry out autohesion fire combustion. 
[0007] Namely, knocking and a lot of NOx(es) The rate of the premixed air which carries out autohesion fire 
combustion for raising thermal efficiency is maintained within the optimal limits, preventing generating, and it is 
necessary to make it premixed air produce autohesion fire combustion one by one with time difference moreover. 
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[0008] 

[Means for Solving the Problem] Then, in the 1st invention, it sets to the jump-spark-ignition formula stratification 
combustion internal combustion engine which has arranged the ignition plug to the combustion chamber. Spatial 
distribution is given to the concentration of the premixed air in a combustion chamber by stratification-izing the 
premixed air in which autohesion fire is possible to a combustion chamber, and forming it in it. After lighting a part of 
premixed air formed in the combustion chamber by the ignition plug and making flame propagation combustion 
perform, autohesion fire combustion of the remaining premixed air is carried out one by one with time difference. It is 
more than the lower limit as which the rate of the premixed air which carries out autohesion fire combustion was 
determined beforehand, and ignition timing is set up so that it may become below a knocking generating limitation. 
[0009] A fuel injection valve is arranged to a combustion chamber, and while stratification-izing the premixed air in 
which autohesion fire is possible to a combustion chamber and forming it in it by injecting low octane fuel at least 
from a fuel injection valve in the compression stroke last stage, it is made to give spatial distribution to the 
concentration of the premixed air in a combustion chamber in the 1st invention in the 2nd invention. In the 3rd 
invention, an above-mentioned lower limit is about 20% in the 1st invention. 

[0010] In the 4th invention, in the 1st invention, when flame propagation combustion is not performed, autohesion fire 
is not carried out, but when flame propagation combustion is performed, induction is carried out to the pressure and 
temperature rise of a combustion chamber by flame propagation combustion, and autohesion fire combustion arises. It 
is made to change the octane value of the fuel supplied to a combustion chamber in the 1st invention according to an 
engine's operational status in the 5th invention. 

[001 1] In the 6th invention, a fuel injection valve is arranged to a combustion chamber in the 5th invention. Spatial 
distribution is given to the concentration of the premixed air in a combustion chamber, while stratification-izing the 
premixed air in which autohesion fire is possible to a combustion chamber and forming it in it by injecting low octane 
fuel at least from a fuel injection valve in the compression stroke last stage, when autohesion fire combustion of a part 
of premixed air should be carried out. When autohesion fire combustion of the premixed air should not be carried out, 
it is made to inject a high octane fuel from a fuel injection valve. 

[0012] When autohesion fire combustion of the premixed air should not be carried out, it is made to form 
homogeneous premixed air by the high octane fuel injected from the fuel injection valve in the 6th invention in the 7th 
invention. In the 8th invention, in the 6th invention, an engine's operating range is divided into a operating range by the 
side of a low load, and a operating range by the side of a heavy load, when an engine's operational status is in a 
operating range by the side of a low load, it is judged that autohesion fire combustion of a part of premixed air should 
be carried out, and when an engine's operational status is in a operating range by the side of a heavy load, it is judged 
that autohesion fire combustion of the premixed air should not be carried out. 

[0013] In the 9th invention, in the 5th invention, the octane value of low octane fuel is made high, so that an engine's 
demand torque becomes high. It is made to change the octane value of the fuel supplied to a combustion chamber by 
changing the mixed rate of low octane fuel and a high octane fuel in the 5th invention in the 10th invention. 
[0014] In the 1 1th invention, a manufacture means to manufacture the fuel of a high octane value and the fuel of a low 
octane value from one fuel on vehicles is provided in the 5th invention. As soon as it gives spatial distribution to the 
concentration of the premixed air in a combustion chamber, it is made to also give spatial distribution to the octane 
value of the premixed air in a combustion chamber in the 1st invention in the 12th invention. 

[0015] While forming the homogeneous premixed air which becomes a combustion chamber from low octane fuel, it is 
made to form the premixed air which becomes a circumference of the ignition plug of a combustion chamber from a 
high octane fuel in the 12th invention in the 13th invention. In the 14th invention, the 2nd fuel injection valve for 
supplying fuel in inhalation air, while arranging the 1st fuel injection valve to a combustion chamber is provided in the 
13th invention. The homogeneous premixed air which becomes a combustion chamber from low octane fuel by 
injecting low octane fuel from the 2nd fuel injection valve is formed. It is made to form the premixed air which 
becomes a circumference of an ignition plug from a high octane fuel by the high octane fuel injected from the 1st fuel 
injection valve in the compression stroke last stage. 

[0016] The EGR system for making exhaust gas recycle in an inhalation-of-air path is provided, and it is made to inject 
low octane fuel in the 14th invention in the exhaust gas which should be recycled from the 2nd fuel injection valve in 
the 1 5th invention. When autohesion fire combustion of some gaseous mixtures should be carried out, while forming 
the homogeneous premixed air which becomes a combustion chamber from low octane fuel, when the premixed air 
which becomes a circumference of the ignition plug of a combustion chamber from a high octane fuel should be 
formed and autohesion fire combustion of the premixed air should not be carried out, it is made to form the premixed 
air which becomes a combustion chamber from a high octane fuel in the 13th invention in the 16th invention. 
[0017] When autohesion fire combustion of the premixed air should not be carried out, it is made to form the 
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homogeneous premixed air which becomes a combustion chamber from a high octane fuel in the 16th invention in the 

17th invention. 

[0018] 

[Embodiments of the Invention] Drawin g 1 and drawing 2 show the case where this invention is applied to a 
stratification combustion internal combustion engine. If drawing 1 is referred to, the engine main part 1 possesses four 
cylinders, and drawin g 2 shows the side cross section of these cylinders. When drawi ng 2 is referred to, a suction port 
and 10 show an exhaust valve and, as for the fuel injection valve by which a piston and 5 had been arranged in the 
combustion chamber and 6 has been arranged [ 2 / a cylinder block and 3 ] for the cylinder head and 4 at the internal- 
surface periphery section of the cylinder head 3, the ignition plug by which 7 has been arranged in the internal-surface 
center section of the cylinder head 3, and 8, an inlet valve and 9 show an exhaust air port, respectively, as for 1 1 . 
[001 9] If drawing 1 and drawing 2 are referred to, a suction port 9 will be connected with a surge tank 13 through the 
corresponding inhalation-of-air branch pipe 12, and a surge tank 13 will be connected with an air cleaner 16 through an 
air intake duct 14 and an air flow meter 15. In an air intake duct 14, the throttle valve 18 driven by the step motor 17 is 
arranged. On the other hand, the exhaust air port 1 1 of each cylinder is connected with an exhaust pipe 20 through an 
exhaust manifold 19. Moreover, it connects with an exhaust manifold 19 mutually through the exhaust gas recycle 
(Following EGR is called) path 21 as a surge tank 13, and the electric control formula EGR control valve 22 is 
arranged in the EGR path 21 . 

[0020] Each fuel injection valve 6 is connected with the fuel-supply control valve 23 which corresponds, respectively, 
and each fuel-supply control valve 23 is connected with the fuel reservoir of a couple, and the so-called common rails 
24 and 25, respectively. The low octane fuel which the low octane fuel in a fuel tank 26 was supplied through the 
strange fuel pump 27 with the good discharge quantity of an electric control formula into the common rail 24, and was 
supplied in the common rail 24 is supplied to each fuel-supply control valve 23. The fuel pressure sensor 28 for 
detecting the fuel pressure in a common rail 24 to a common rail 24 is attached, and the discharge quantity of a fuel 
pump 27 is controlled so that the fuel pressure in a common rail 24 turns into target fuel pressure based on the output 
signal of the fuel pressure sensor 28. 

[0021] The high octane fuel which the high octane fuel in a fuel tank 29 was supplied on the other hand through the 
strange fuel pump 30 with the good discharge quantity of an electric control formula into the common rail 25, and was 
supplied in the common rail 25 is supplied to each fuel-supply control valve 23. The fuel pressure sensor 31 for 
detecting the fuel pressure in a common rail 25 to a common rail 25 is attached, and the discharge quantity of a fuel 
pump 30 is controlled so that the fuel pressure in a common rail 25 turns into target fuel pressure based on the output 
signal of the fuel pressure sensor 3 1 . 

[0022] Each fuel-supply control valve 23 has the function which supplies either low octane fuel or a high octane fuel to 
the fuel injection valve 6 which corresponds alternatively, and the function which supplies the fuel mixed by mixing 
low octane fuel and a high octane fuel according to a demand mixture rate to the corresponding fuel injection valve 6. 
An electronic control unit 40 consists of a digital computer, and possesses ROM (read-only memory)42, RAM (RAM) 
43, CPU (microprocessor^, the input port 45, and the output port 46 which were connected by the bidirectional bus 
41. An air flow meter 15 generates the output voltage proportional to the inhalation air content, and this output voltage 
is inputted into input port 45 through corresponding A-D converter 47. The air- fuel ratio sensor 32 is attached in an 
exhaust pipe 20, and the output signal of this air-fuel ratio sensor 32 is inputted into input port 45 through 
corresponding A-D converter 47. Furthermore, the output signal of each fuel pressure sensors 28 and 31 is inputted 
into input port 45 through A-D converter 47 which corresponds, respectively. 

[0023] Moreover, the load sensor 51 which generates the output voltage proportional to the amount L of trodding of an 
accelerator pedal 50 is connected to an accelerator pedal 50, and the output voltage of the load sensor 51 is inputted 
into input port 45 through corresponding A-D converter 47. Moreover, whenever 30 degrees rotates, the crank angle 
sensor 52 which generates an output pulse is connected to input port 45 for a crankshaft. On the other hand, an output 
port 46 is connected to a fuel injection valve 6, an ignition plug 7, the step motor 17 for throttle-valve control, the EGR 
control valve 22, the fuel-supply control valve 23, and fuel pumps 27 and 30 through the corresponding drive circuit 
48. 

[0024] Drawing 3 shows average air-fuel ratio A/F in fuel oil consumption Ql, Q2, and Q (=Q1+Q2), the injection 
start time thetaSl, thetaS2, the completion time thetaEl of injection, and theta E2 and a combustion chamber 5. In 
addition, in drawing 3 , the horizontal axis L shows demand torque. The demand torque L is LI so that drawin g 3 may 
show. When low, fuel injection Q2 is performed between thetaS2 and thetaE2 of the compression stroke last stage. At 
this time, average air-fiiel ratio A/F serves as RIN considerably. Demand torque LL1 L2 When it is in between, a line 
crack and fuel injection Q2 which is the 2nd time subsequently to between thetaS2 to thetaE2 of the compression 
stroke last stage are being performed for the 1st fuel injection Ql from thetaSl to thetaEl in early stages of an intake 
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stroke. Also at this time, air-fuel ratio A/F serves as RIN. Demand torque LL2 When large, fuel injection Ql is 
performed between thetaSl and thetaEl in early stages of an intake stroke. At this time, average air-fuel ratio A/F is 
made into RIN for the demand torque L in the low field, if the demand torque L becomes high, average air-fuel ratio 
A/F will be made into theoretical air fuel ratio, and if the demand torque L becomes still higher, average air-fuel ratio 
A/F will be made rich. . 
[0025] As for drawing 2 , the demand torque L shows the case where fuel injection Q2 is performed, only [ when 
smaller than LI ( drawjngj ) (i.e., the compression stroke last stage) ]. As shown in drawing 2 , cavity 4a is formed on 
the top face of a piston 4, and the demand torque L is LI. When low, fuel is injected towards the bottom wall side of 
cavity 4a in the compression stroke last stage from a fuel injection valve 6. This fuel is guided by the peripheral wall 
side of cavity 4a, and premixed air G is formed in the surroundings of an ignition plug 7 of it toward an ignition plug 7. 
Subsequently, this premixed air G is made to light by the ignition plug 7. That is, stratification combustion is 
performed at this time. . 
[0026] On the other hand, as mentioned above, the demand torque L is LI . L2 When it is in between, it divides into 
two times and fuel injection is performed. In this case, lean-fuel-mixture mind is formed in a combustion chamber 5 of 
the 1st fuel injection Ql performed in early stages of an intake stroke. Subsequently, the premixed air of the optimal 
concentration for the circumference of an ignition plug 7 is formed of the 2nd fuel injection Q2 performed in the 
compression stroke last stage. This premixed air is made to light by the ignition plug 7, and lean-fuel-mixture mind is 
made to bum by this ignition flame. Therefore, stratification combustion is performed also at this time. 
[0027] on the other hand - demand torque LL2 when large, as shown in drawing .3 , in a combustion chamber 5, RIN, 
theoretical air fuel ratio, or a rich air-fuel ratio is homogeneous - a gaseous mixture forms ~ having ~ this -- 
homogeneous ~ a gaseous mixture is made to light by the ignition plug 7 That is, homogeneous combustion is 
performed at this time. In addition, the operating range to which the operating range to which stratification combustion 
is performed, and homogeneous combustion are performed does not become settled by the demand torque L, but as 
shown in drawing 4 in fact, it becomes settled at the demand torque L and the engine rotational frequency N. 
[0028] Next, the autohesion fire combustion method by this invention is explained. In the 1 st example by this 
invention, when it is the operating range to which stratification combustion is performed, low octane fuel is injected 
from a fuel injection valve 6, a part of premixed air formed in the combustion chamber 5 at this time is made to light 
by the ignition plug 7, flame propagation combustion is performed, and fuel injection timing and ignition timing are set 
up so that the remaining premixed air may subsequently carry out autohesion fire combustion. 
[0029] In addition, on this invention and low octane fuel are JIS. K A high octane fuel is [ in / this invention / the fuel 
of an octane value lower than the lower limit 89 of the octane value of the regular gasoline (No. 2) by convention of 
2202 is shown, and ] JIS. It is with an octane values / by convention of K2202 / of 89 or more fuel, for example, a 
premium gasoline (No. 1) and regular gasoline (No. 2) are shown. Moreover, when calling it low octane fuel in the 
example by this invention described below, unless reference is made specially, the octane value means 50 or less fuel. 
[0030] Drawing 5 (A) shows heat-release-rate dQ/dtheta when autohesion fire combustion is performed by the method 
by this invention. In addition, in drawing 5 (A), Ig shows ignition timing. If ignition by the ignition plug 7 is performed 
in Ig as shown in drawing 5 (A), up to near compression top dead center TDC, heat-release-rate dQ/dtheta goes up 
comparatively gently, and the premixed air which consists of low octane fuel lit by the ignition plug 7 is carrying out 
flame propagation combustion in the meantime. Subsequently, if it reaches near compression top dead center TDC, 
after heat-release-rate dQ/dtheta will go up quickly, it descends quickly, and the premixed air which consists of low 
octane fuel is carrying out autohesion fire combustion in the meantime. Namely, it is a time of heat-release-rate 
dQ/dtheta beginning to go up quickly at the shift time to the autohesion fire combustion from flame propagation 
combustion. 

[003 1 ] Therefore, the mass rate of the premixed air made to bum by Ct hereafter the time of heat-release-rate 
dQ/dtheta beginning to go up quickly from Ig in drawing 5 (B) at the time of ignition is called a flame propagation 
combustion rate, and the mass rate of the premixed air which carries out autohesion fire combustion after Ct is called 
an autohesion fire combustion rate. After a solid line carries out flame propagation combustion of a part of premixed 
air in drawing 6 , change of heat-release-rate dQ/dtheta in the case of carrying out autohesion fire combustion of the 
remaining premixed air is shown, and in drawin g 6 , the dashed line shows the case where flame propagation 
combustion of all the premixed air is carried out. If autohesion fire combustion of a part of premixed air is carried out 
as shown in drawing 6 , compared with the case where flame propagation combustion of all the premixed air is carried 
out, heat-release-rate dQ/dtheta will fall quickly behind the compression top dead center TDC, and combustion will be 
completed quickly. 

[0032] Time is required for a flame to spread, and as premixed air becomes thin, the propagation velocity of a flame 
becomes slower. Therefore, in drawing 6 , in carrying out flame propagation combustion of all the premixed air, as is 
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shown by the dashed line, when especially premixed air is thin, a combustion period becomes for a long time. Fuel 
consumption not only increases, but [ if a combustion period becomes long, in order that unit power may decline, ] 
since the combustion especially in the second half of combustion becomes unstable, torque change occurs. Moreover, 
in order that it may be too thin and a flame may not spread to the fuel distributed to the periphery in a combustion 
chamber 5, unburnt [ a lot of / HC ] occurs, this increases fuel consumption further again, and it means worsening 
specific fuel consumption. 

[0033] However, if combustion is quickly completed as drawing 6 is shown by the solid line, in order that unit power 
may improve, fuel consumption decreases, and since combustion is stabilized further, the amount of torque change 
becomes very small. Moreover, since the premixed air which should be made to burn in the second half of combustion 
will be made to burn extremely if autohesion fire combustion arises though premixed air is thin, and self-ignition 
combustion does not arise by the short time if autohesion fire combustion arises, an yield unburnt [ HC ] decreases 
extremely. Thus, if autohesion fire combustion is produced, while unit power will increase, fuel consumption 
decreases, namely, thermal efficiency improves, and while torque change decreases further, it has the big advantage 
that an yield unburnt [ HC ] decreases extremely. 

[0034] Thus, although autohesion fire combustion has the big advantage, when it produces intense autohesion fire 
combustion, as shown in drawing 7 (A), the peak of heat-release-rate dQ/dtheta becomes large, it will exceed a 
knocking generating limitation, and knocking will generate it thus. Therefore, even though it produces autohesion fire 
combustion, you have to make it the peak of heat-release-rate dQ/dtheta not have to exceed a knocking generating 
limit. In this case, it is decided by the both sides of the autohesion fire combustion rate of premixed air, and the 
stratification degree of premixed air whether the peak of heat-release-rate dQ/dtheta will exceed a knocking generating 
limitation, and its influence especially by the stratification degree of premixed air is very large. 
[0035] That is, if a fuel molecule is made to heat, radicals, such as a hydroxyl radical, will be generated gradually, and 
if these radical amounts exceed a constant rate, autohesion fire will arise. Therefore, time is taken to produce 
autohesion fire, if there are few radical amounts which will produce autohesion fire immediately and will be generated 
if there are many radical amounts to generate. Thus, time after producing time difference in generating of autohesion 
fire according to a radical yield, therefore starting the pyrolysis of a fuel molecule below until autohesion fire arises is 
called an autohesion fire time delay. 

[0036] Drawing 8 (A) shows the schematic diagram of a relation with the equivalent ratio psi of autohesion fire time 
delay tau to the various temperature of 800 degrees C in a combustion chamber 5, 1000 degrees C, and 1200 degrees 
C, and premixed air, and drawing 8 (B) shows the schematic diagram of a relation with the equivalent ratio psi of 
autohesion fire time delay tau to the various octane values 0 and 50,100 of injection fuel, and premixed air. When 
drawing 8 (A) and (B) to the equivalent ratio psi is 1 .0 (i.e., when the ratio of air and fuel is theoretical air fuel ratio), 
whether equivalent ratio psi becomes large whether equivalent ratio psi becomes small in short **** most or becomes 
superfluous [ air ], or it becomes superfluous [ fuel ], as for autohesion fire time delay tau, autohesion fire time delay 
tau becomes long. That is, if excessive heat is used and it becomes overfuel, in order to warm superfluous air, if it 
becomes overair, in order to warm superfluous fuel, as excessive heat is used, therefore equivalent ratio psi separates 
from 1 .0, autohesion fire time delay tau becomes longer. 

[0037] On the other hand, a lot of [ as the temperature of the circumference of a fuel molecule is high ] radicals occur, 
therefore - as shown in drawing 8 (A), so that the temperature in a combustion chamber 5 becomes high - autohesion 
fire time delay tau - short —****--** Moreover, a lot of [ as octane value RON of fuel becomes small ] radicals 
come to occur, therefore, so that octane value RON of fuel becomes small — autohesion fire time delay tau — short ~ 

[0038] Now, if homogeneous premixed air is formed in a combustion chamber 5, in premixed air, in every portion, 
equivalent ratio psi will become equal altogether, therefore in every portion, as for premixed air, all autohesion fire 
time delay tau becomes equal. However, when all autohesion fire time delay tau became equal in every portion of 
premixed air and the pressure and temperature in a combustion chamber 5 rise, all premixed air carries out autohesion 
fire at a stretch. However, when all premixed air carries out autohesion fire combustion at a stretch, and the amount of 
premixed air is very little, another, the pressure in a combustion chamber 5 will rise rapidly, and will generate 
knocking thus, 

[0039] On the other hand, it becomes [ in / the core of a combustion chamber 5 / as the concentration D of the 
premixed air in a combustion chamber 5 in the example which a combustible gas mixture G is formed in the 
surroundings of an ignition plug 7 as it is shown in drawing 9 , when stratification combustion is performed in this 
invention, and is shown in drawing 9 is shown by the curve D of drawing 9 ] the highest, and falls gradually towards 
the periphery of a combustion chamber 5. That is, spatial distribution will arise to the concentration D of premixed air. 
In this case, supposing the premixed air of 1 is mostly formed in the surroundings of an ignition plug 7 for equivalent 
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ratio psi, the equivalent ratio psi of premixed air will become small gradually towards the periphery of a combustion 
chamber 5. 

[0040] Thus, if the equivalent ratio psi of premixed air becomes small gradually, the ignition-delay time tau will 
become long gradually so that dra win g 8 (A) and (B) may show. Therefore, if the premixed air of the center section of 
the combustion chamber 5 carries out autohesion fire, next, the premixed air of the circumference will carry out 
autohesion fire with time difference, and premixed air carries out autohesion fire one by one with time difference 
towards a periphery from the core of a combustion chamber 5 thus, since [ thus, ] the pressure buildup in a combustion 
chamber 5 will become slow if premixed air carries out autohesion fire one by one with time difference -- knocking 
generating --******--** That is, in order to produce autohesion fire combustion and to make it knocking not occur, it 
becomes indispensable requirements to stratification-ize premixed air. in this case, so that the degree of stratification- 
izing, i.e., the concentration difference between the premixed air distributed in the combustion chamber 5, becomes 
large -- knocking -- not being generated --****--** 

[0041] In addition, it being important in this case is giving spatial distribution to the concentration D of premixed air, 
therefore as long as spatial distribution arises to the concentration D of premixed air, it does not need to make the 
highest concentration D of the premixed air of the circumference of an ignition plug 7, and it does not need to set 
equivalent ratio psi of premixed air with the highest concentration D to 1. On the other hand, if the absolute magnitude 
of the premixed air which carries out autohesion fire combustion increases even if it enlarges the concentration 
difference of premixed air, it will become easy to produce knocking. Therefore, it will be determined by the both sides 
of the autohesion fire combustion rate of premixed air, and the stratification degree of premixed air whether exceed a 
knocking generating limitation, as heat-release-rate dQ/dtheta is shown to drawing 7 (A) that it mentioned above. 
[0042] On the other hand, if an autohesion fire combustion rate is lessened, as shown in drawing! (B), heat-release- 
rate dQ/dtheta will come to fall slowly behind the compression top dead center TDC. That is, a combustion period 
becomes long. If a combustion period becomes long, thermal efficiency will fall like the time of carrying out flame 
propagation combustion of all the premixed air, torque change becomes large, and unburnt [ a lot of / HC ] comes to 
occur. In this case, it is confirmed by the experiment that it is necessary to improve thermal efficiency, and to make 
torque change small, and to make the autohesion fire combustion rate of premixed air at least about 20% or more for 
lessening an yield unburnt [ HC ]. 

[0043] Therefore, it is controlled by this invention within limits which the autohesion fire combustion rate of premixed 
air is about 20% or more, and knocking does not generate. In this case, if flame propagation combustion increases, an 
autohesion fire combustion rate will decrease, and a flame propagation combustion rate becomes so large that ignition 
timing Ig ( drawing 5 (A)) is brought forward. Therefore, an autohesion fire combustion rate is controllable by ignition 
timing Ig. 

[0044] On the other hand, when autohesion fire combustion is told to near compression top dead center TDC and a 
concrete target in terms of thermal efficiency, it is in front of [ BTDC ] a compression top dead center. After [ ATDC ] 
the compression top dead center from about 5 degrees It is desirable to make it start among about 5 degrees, the 
example according to this invention thus - autohesion fire combustion - almost - BTDC 5 degrees - almost - ATDC 
for 5 degrees - starting - and an autohesion fire combustion rate - about 20% or more - and the autohesion fire 
combustion which knocking does not produce - ignition timing immunoglobulin is set up so that it may become 
comparatively This ignition timing immunoglobulin changes according to demand torque and an engine rotational 
frequency, and the optimum value of this ignition timing immunoglobulin is beforehand calculated by experiment in 
the example by this invention. 

[0045] In addition, thermal efficiency improves by autohesion fire combustion, and torque change becomes small, and 
an yield unburnt [ HC ] decreases because combustion is quickly completed by carrying out autohesion fire 
combustion, and it is hardly dependent on the absolute magnitude of the premixed air which carries out autohesion fire 
combustion. Therefore, it is not necessary to enlarge an autohesion fire combustion rate so much for example, and it 
can also maintain the autohesion fire combustion rate of premixed air from 20 to about 30% regardless of demand 
torque and an engine rotational frequency. 

[0046] Moreover, under the same temperature and the same pressure, if a high octane fuel is used, when it should self- 
light and autohesion fire combustion should be carried out by this invention by ******' s , low octane fuel will be used. 
When low octane fuel is used, even if it does not light according to differences, such as an engine's compression ratio, 
the engine of the form which produces autohesion fire, and the engine of the form which does not produce autohesion 
fire if are and it does not light exist. If it does not light, in the engine of the form which does not produce autohesion 
fire, induction is carried out to the pressure and temperature rise in the combustion chamber 5 by flame propagation 
combustion, and autohesion fire combustion arises. Although the engine of which form can be used, if it does not light, 
the engine of the form which does not produce autohesion fire is used in the example by this invention. 
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[0047] In order to produce autohesion fire combustion, without knocking occurring, as mentioned above, it is 
necessary to stratification-ize premixed air. Therefore, when the engine which can perform stratification combustion 
irrespective of demand torque and an engine rotational frequency is used, all operating range can be covered and 
autohesion fire combustion can be produced after flame propagation combustion. In the example by this invention, as 
shown in drawin g 3 and drawing 4 , in the high field, homogeneous combustion is performed for the demand torque L 
and the engine rotational frequency N, and if low octane fuel is used when homogeneous fuel is performed, knocking 
will occur. Therefore, in the example by this invention, in the operating range to which homogeneous combustion is 
performed, a high octane fuel is used and only flame propagation combustion is performed at this time. 
[0048] Drawing JO shows the operation-control routine of the 1st example. It is distinguished whether it is the 
stratification operating range which refers to drawing 10 and which is not rich and performs fuel injection once in Step 

100 in the compression stroke last stage first. When it is the stratification operating range which performs fuel injection 
once in the compression stroke last stage, the fuel-supply control valve 23 is switched so that it may progress to Step 

101 and low octane fuel may be supplied to a fuel injection valve 6. Subsequently, the injection quantity Q2 is 
computed at Step 102, and, subsequently the injection start time thetaS2 is computed at Step 103. Subsequently, at Step 
104, the completion time thetaE2 of injection is computed based on the injection quantity Q2, the injection start time 
thetaS2, and the engine rotational frequency N. Subsequently, ignition timing Ig is computed at Step 105. 

[0049] On the other hand, when it was not the stratification operating range which performs fuel injection once in Step 
100 in the compression stroke last stage and is distinguished, it is distinguished whether it is the stratification operating 
range which progresses to Step 106, divides into the two times of the early stages of an intake stroke and the 
compression stroke last stage, and performs fuel injection. When it is the stratification operating range which divides 
into the two times of the early stages of an intake stroke, and the compression stroke last stage, and performs fuel 
injection, the fuel-supply control valve 23 is switched so that it may progress to Step 107 and low octane fuel may be 
supplied to a fuel injection valve 6. 

[0050] Subsequently, at Step 108, the intake-stroke injection quantity Ql is computed. The injection start stage thetaSl 
of intake-stroke injection is being fixed near the inhalation-of-air top dead center, as shown in drawing 3 , therefore at 
Step 109, the completion stage thetaEl of injection is computed based on the injection quantity Ql, the injection start 
stage thetaSl, and the engine rotational frequency N. Subsequently, at Step 1 10, the compression stroke injection 
quantity Q2 is computed, and, subsequently the injection start stage thetaS2 is computed at Step 111. Subsequently, at 
Step 1 12, the completion stage thetaE2 of injection is computed based on the injection quantity Q2, the injection start 
stage thetaS2, and the engine rotational frequency N. Subsequently, ignition timing immunoglobulin is computed at 
Step 113. When it is judged that it is not the stratification operating range which divides into the two times of the early 
stages of an intake stroke and the compression stroke last stage in Step 106, and performs fuel injection on the other 
hand, the fuel-supply control valve 23 is switched so that it may progress to Step 1 14 and a high octane fuel may be 
supplied to a fuel injection valve 6. Subsequently, at Step 115, the intake-stroke injection quantity Ql is computed. The 
injection start stage thetaSl of intake-stroke injection is being fixed near the inhalation-of-air top dead center, as shown 
in drawing 3 , therefore at Step 1 16, the completion stage thetaEl of injection is computed based on the injection 
quantity Ql, the injection start stage thetaSl, and the engine rotational frequency N. Subsequently, ignition timing 
immunoglobulin is computed at Step 117. 

[0051] The 2nd example is shown in drawing 1 1 and drawing 12 . Octane value RON of low octane fuel is made to 
change according to the demand torque L and the engine rotational frequency N at the time of the operating range to 
which stratification combustion is performed as shown in drawing 1 1 in this example. In addition, in drawing 1 1 , as 
for each curve of RON=0, RON=25, RON=50, and RON=75, the octane value shows 0, 25, 50, and 75, respectively, 
and the octane value between each curve is defined by proportional distribution. Therefore, octane value RON is high 
and a bird clapper is known, so that the demand torque L becomes high. 

[0052] Since the temperature in a combustion chamber 5 becomes high so that the demand torque L becomes high, it 
becomes easy to carry out autohesion fire, and becomes easy to generate knocking. Then, even if the demand torque L 
becomes high by making high octane value RON of low octane fuel as the demand torque L becomes high, it is made 
for knocking not to occur in this example. In addition, by controlling the mixed rate of low octane fuel and a high 
octane fuel by the fuel-supply control valve 23, it is controlled by this operation so that octane value RON of the fuel 
supplied to a fuel injection valve 6 serves as a target octane value. 

[0053] Drawing 12 shows the operation-control routine of the 2nd example. It is distinguished whether it is the 
stratification operating range which refers to drawing 12 and which is not rich and performs fuel injection once in Step 
200 in the compression stroke last stage first. When it is the stratification operating range which performs fuel injection 
once in the compression stroke last stage, the mixed rate of low octane fuel and a high octane fuel is controlled by the 
fuel-supply control valve 23 so that octane value RON of the low octane fuel which progresses to Step 201 and is 
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supplied to a fuel injection valve 6 serves as a target octane value. 

[0054] Subsequently, the injection quantity Q2 is computed at Step 202, and, subsequently the injection start stage 
thetaS2 is computed at Step 203. Subsequently, at Step 204, the completion stage thetaE2 of injection is computed 
based on the injection quantity Q2, the injection start stage thetaS2, and the engine rotational frequency N. 
Subsequently, ignition timing immunoglobulin is computed at Step 205. On the other hand, when it was not the 
stratification operating range which performs fuel injection once in Step 200 in the compression stroke last stage and is 
distinguished, it is distinguished whether it is the stratification operating range which progresses to Step 206, divides 
into the two times of the early stages of an intake stroke and the compression stroke last stage, and performs fuel 
injection. When it is the stratification operating range which divides into the two times of the early stages of an intake 
stroke, and the compression stroke last stage, and performs fuel injection, the mixed rate of low octane fuel and a high 
octane fuel is controlled by the fuel-supply control valve 23 so that octane value RON of the low octane fuel which 
progresses to Step 207 and is supplied to a fuel injection valve 6 serves as a target octane value. 
[0055] Subsequently, at Step 208, the intake-stroke injection quantity Ql is computed. The injection start stage thetaSl 
of intake-stroke injection is being fixed near the inhalation-of-air top dead center, as shown in drawing 3 , therefore at 
Step 209, the completion stage thetaEl of injection is computed based on the injection quantity Ql, the injection start 
stage thetaSl, and the engine rotational frequency N. Subsequently, at Step 210, the compression stroke injection 
quantity Q2 is computed, and, subsequently the injection start stage thetaS2 is computed at Step 211. Subsequently, at 
Step 212, the completion stage thetaE2 of injection is computed based on the injection quantity Q2, the injection start 
stage thetaS2, and the engine rotational frequency N. Subsequently, ignition timing immunoglobulin is computed at 
Step 213. 

[0056] When it is judged that it is not the stratification operating range which divides into the two times of the early 
stages of an intake stroke and the compression stroke last stage in Step 206, and performs fuel injection on the other 
hand, the fuel-supply control valve 23 is switched so that it may progress to Step 214 and a high octane fuel may be 
supplied to a fuel injection valve 6. Subsequently, at Step 215, the intake-stroke injection quantity Ql is computed. The 
injection start stage thetaSl of intake-stroke injection is being fixed near the inhalation-of-air top dead center, as shown 
in drawing 3 , therefore at Step 216, the completion stage thetaEl of injection is computed based on the injection 
quantity Ql, the injection start stage thetaSl, and the engine rotational frequency N. Subsequently, ignition timing 
immunoglobulin is computed at Step 217. 

[0057] By the way, in the example shown in draw i n g 1 , low octane fuel is beforehand stored in the fuel tank 26, and 
the high octane fuel is beforehand stored in the fuel tank 29. However, a manufacture means to manufacture a high 
octane fuel and low octane fuel from one fuel, for example, a gasoline, gas oil, or lamp oil can be established on 
vehicles. The manufacturing installation which manufactures low octane fuel from a high octane fuel by reforming as 
this manufacture means, the manufacturing installation which manufactures a high octane fuel from low octane fuel by 
reforming, or the manufacturing installation which manufactures a high octane fuel and low octane fuel by distillation 
can be used. In the 3rd example shown in drawin g 13 , the fuel reformer 33 for reforming the low octane fuel in a fuel 
tank 26 to a high octane fuel is formed, and the generated high octane fuel is supplied to a fuel tank 29. 
[0058] The 4th example is shown in drawing 18 from drawing 14 . As shown in drawing 14 and drawing 15 , in 
addition to a fuel injection valve 6, in this example, the fuel injection valve 34 for injecting fuel towards the inside of 
the suction port 9 of each cylinder is arranged at each inhalation-of-air branch pipe 12, respectively. The fuel injection 
valve 6 is connected with the common rail 25, therefore a high octane fuel is injected towards the inside of a 
combustion chamber 5 from a fuel injection valve 6. On the other hand, the fuel injection valve 34 is connected with 
the common rail 24, therefore low octane fuel is injected towards the inside of a suction port 9 from a fuel injection 
valve 34. 

[0059] As shown in drawing 16 , it also sets in this example, and the demand torque L is L0. Stratification combustion 
is performed at the time of a low, and the demand torque L is L0. Homogeneous combustion will be performed if it 
becomes high. In addition, the operating range to which stratification combustion is actually performed, and the 
operating range to which homogeneous combustion is performed are also the functions of not only the demand torque 
L but the engine rotational frequency N, as shown in drawing 17 . 

[0060] As shown in drawin g 16 , in the operating range to which stratification combustion is performed, low octane 
fuel is injected towards the inside of a suction port 9 only in a fuel injection valve 34 to the injection quantity QP, and a 
high octane fuel is injected only for the injection quantity Q2 towards the inside of a combustion chamber 5 in the 
compression stroke last stage from a fuel injection valve 6. Therefore, before a high octane fuel is injected from a fuel 
injection valve 6, the inside of a combustion chamber 5 is filled by the premixed air of almost homogeneous low 
octane fuel, and if a high octane fuel is injected from a fuel injection valve 6, the premixed air G which becomes the 
surroundings of an ignition plug 7 from a high octane fuel will be formed. 
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[0061] Therefore, when stratification combustion is performed also in this example, the concentration D of the 
premixed air in a combustion chamber 5 becomes the highest in the core of a combustion chamber 5, as shown by the 
curve D of drawin g 15 , and falls gradually towards the periphery of a combustion chamber 5. That is, spatial 
distribution will arise to the concentration D of premixed air. In this case, supposing the premixed air of 1 is mostly 
formed in the surroundings of an ignition plug 7 for equivalent ratio psi, the equivalent ratio psi of premixed air will 
become small gradually towards the periphery of a combustion chamber 5. In addition, in this example, the equivalent 
ratio psi of the premixed air of the circumference of an ignition plug 7 may not be 1. 

[0062] In this example, the premixed air G which mainly consists of a high octane fuel is made to light first by the 

ignition plug 7, and a high octane fuel mainly carries out flame propagation combustion. If a high octane fuel carries 

out flame propagation combustion, the pressure and temperature of the circumference of the low octane fuel of the 

circumference of premixed air G will rise, and low octane fuel will carry out autohesion fire combustion thus. 

[0063] However, in this example, if the equivalent ratio psi of premixed air becomes small gradually towards the 

periphery of a combustion chamber 5 as mentioned above, and the equivalent ratio psi of premixed air becomes small 

gradually in this way, the ignition-delay time tau will become long gradually so that drawing 8 (A) and (B) may show. 

Therefore, if premixed air carries out autohesion fire, next, the premixed air of the circumference will carry out 

autohesion fire with time difference, and premixed air carries out autohesion fire one by one with time difference 

towards the periphery of a combustion chamber 5 thus, since [ thus, ] the pressure buildup in a combustion chamber 5 

will become slow if premixed air carries out autohesion fire one by one with time difference - knocking - generating - 
m ****** __ ** 

[0064] Furthermore, the octane value of the fuel mixed when made for a high octane fuel and low octane fuel to be 
mixed turns into an octane value according to the mixed rate of a high octane fuel and low octane fuel. Therefore, since 
the concentration of a high octane fuel becomes low as octane value RON is high since the concentration of a high 
octane fuel is high around an ignition plug 7 as shown in drawing 15 , and it goes to the periphery of a combustion 
chamber 5, octane value RON becomes small gradually. That is, the periphery of a combustion chamber 5 has an 
octane value lower than the center section of the combustion chamber 5, and it is easy to carry out autohesion fire. By 
controlling the injection quantity QP of low octane fuel, the amount of the low octane fuel gathering in the periphery of 
a combustion chamber 5 can be controlled by this example, and an autohesion fire combustion rate can be thus 
controlled by it easily. 

[0065] on the other hand, as shown in drawing 16 , by the operating range to which homogeneous combustion is 
performed, a high octane fuel is injected in early stages of an intake stroke towards the inside of a combustion chamber 
5 from a fuel injection valve 6, and it consists of a high octane fuel - homogeneous - an ignition plug 7 carries out [ a 
gaseous mixture ] flame propagation combustion In this case, high operation of the antiknock property only by the high 
octane fuel is performed. Draw ing 18 shows the operation-control routine of the 4th example. 
[0066] It is distinguished whether it is the operating range which refers to drawing 18 and which is not rich and 
performs stratification combustion in Step 300 first. When it is the operating range which performs stratification 
combustion, the injection quantity QP of the low octane fuel which should progress to Step 301 and should be injected 
from a fuel injection valve 34 is computed. Subsequently, the injection quantity Q2 of the high octane fuel which 
should be injected from a fuel injection valve 6 at Step 302 is computed, and, subsequently the injection start stage 
thetaS2 of a high octane fuel is computed at Step 303. Subsequently, at Step 304, the completion stage thetaE2 of 
injection of a high octane fuel is computed based on the injection quantity Q2, the injection start stage thetaS2, and the 
engine rotational frequency N. Subsequently, ignition timing immunoglobulin is computed at Step 305. 
[0067] On the other hand, when it was not the operating range which performs stratification combustion in Step 300 
and is distinguished, the intake-stroke injection quantity Ql of the high octane fuel which should progress to Step 306 
and should be injected from a fuel injection valve 6 is computed. The injection start stage thetaSl of intake-stroke 
injection is being fixed near the inhalation-of-air top dead center, as shown in drawing 16 , therefore at Step 307, the 
completion stage thetaEl of injection of a high octane fuel is computed based on the injection quantity Ql, the 
injection start stage thetaSl, and the engine rotational frequency N. Subsequently, ignition timing immunoglobulin is 
computed at Step 308. 

[0068] The 5th example is shown in drawing 19 . In this example, in order to promote evaporation of the low octane 
fuel supplied in a combustion chamber 5 from a suction port 9 at the time of the operational status which should carry 
out stratification combustion, low octane fuel is injected towards the inside of the EGR path 21 from a fuel injection 
valve 34. 
[0069] 

[Effect of the Invention] By carrying out autohesion fire combustion of a part of premixed air, thermal efficiency can 
be improved, torque change can be reduced and an yield unburnt [ HC ] can be reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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